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Abstract of JP7122$09 

PURPOSETo acquire a device of high SHG efficiency 
wherein DBR conditions are relaxed by using an SHG 
element with specific periodical refractive index distribution 
structure. CONSTITUTION,* semiconductor laser as a 
fundamental wave light source and a quasi-phase 
matching second harmonic generation(QPMSHG) element 
are optically coupled to allow the semiconductor laser to 
perform laser oscillation by using fedback light from the 
OPMSHG element, and the QPMSHG element Is provided 
wfth a periodical refraction fa ctor distribution structure 
along a propagation direction of fundamental wave. In 
such an SHG device, the periodical refractive index 
distribution structure is constituted to make a period 1 
wherein the refractive Index changes along a direction of 
light propagation satisfy both an equation (1):1=(2s- 
1)Jambda/[4{N(lambda/2)-N(tarnbda)}] and an equation 
(2):1 =(p7q).lambda/{4N{lambda)} simultaneously. Hem, s 
and p' are natural numbers, q Is a natural number 
exceeding 2, lambda Is the wave length of fundamental 
wave and N (lambda/2) and N(tembda) are effective 
refractive index of periodical refractive Index distribution 
structure to second harmonic waves and fundamental 
waves, respectively. 
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[0004] The element composing this S-QPM SHG device includes a 
LiKbOa substrate 10 as a nonlinear optical crystal and an optical waveguide 
12 that is formed on the surface of the LiNbO* substrate 10. In this optical 
waveguide 12, there are periodically formed domain -inverted regions 14. The 
refractive index of these domain -inverted regions 14 is slightly greater than 
that of remaining portions (non-domain-inverted regions) 16 of the optical 
waveguide 12. Therefore, it can be assumed that, viewing the entire optical 
waveguide 12, a diffiractive grating is formed along the optical waveguide 
direction. Accordingly, these domain-inverted regions 14 and the 
non-domain-inverted regions 16 form a periodical refractive index 
distribution structure 

[0005] In this case, forming an external light resonator with the 
semiconductor laser (LD> and the element can induce stable laser oscillation 
of the LD through an optical feedback from the periodical refractive index 
distribution structure. 

[0006] The element of the S-QPM SHG device is provided with the 
periodical refractive index distribution structure configured such that a 

1 
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period A in which the refractive index in the optical waveguide 12 changes, 
i.e. a period A for which the domain-inverted region is formed, 
simultaneously satisfies the following equation (1) that indicates the QPM 
condition and the following equation (3) that indicates the distributed bragg 
reflector (DBR) condition. 
[0007] 

1 = (2s-l) • [4 {N 0/2)-N (X)}] (l) 

l = p- W{4NW} (3) 

where 1 is denote dimensions (1 = A/2) of the domain-inverted region and the 
non-domain -inverted regions, respectively, along a direction of light 
propagation, a and p denote natural numbers, and NtiJ2) and N00 denote 
effective refractive indexes of the domain-inverted region for a second 
harmonic wave and fundamental wave, respectively 

[0008] Configuring the element in this way increases the amount of 
feedback light from the periodical refractive index distribution structure to 
the LD. Thus, this feedback light induces laser oscillation, and further the 
QPM condition is satisfied. As a result, the optical intensity of the second 
harmonic waves increases for each coherent length. Further, since the light 
of this second harmonic wave (2<o) passes through the periodical refractive 
index distribution structure, this light is emitted from the QPM element at a 
high power. 



2 
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